Involvement of TLR2 and TLR4 and Th1/Th2 shift in inflammatory responses induced by fine ambient particulate matter in mice.
Epidemiologic studies have reported the association between fine particles (aerodynamic diameter ≤ 2.5 μm; PM2.5) and health effects, but the immunological mechanisms are not clear. To investigate the dose and time-dependent role of toll-like receptor (TLR) and Th1/Th2 shift in local and systemic inflammation induced by PM2.5, mice were subjected to intratracheal instillation of 2.5, 5, or 10 mg/kg PM2.5 in this study. After 24 h, 72 h, 7 days, and 14 days, mice were sacrificed to measure TLR2 and TLR4 expressions and Th1/Th2 related cytokines in bronchoalveolar lavage fluid (BALF) and peripheral blood. Histopathological changes in lung were also examined. Inflammatory infiltration and macrophages with engulfed particles were found by lung histopathology after PM2.5 exposure. TLR4 positive cells decreased in BALF but increased in blood at 24 h after the exposure. The low percentage of TLR4 positive cells continued to day 14 in BALF, but recovered at day 7 and decreased further to lower than the control value at day 14 in blood. TLR2 positive cell changed similar to TLR4 in BALF on the dose effects. In BALF at 24 h after the exposure, the Th2 related cytokines IL-5 and IL-10 increased dose-dependently; and in blood, the Th2 related cytokines IL-4, IL-5, and IL-10 also increased. These results suggest that acute exposure of PM2.5 leads to acute inflammatory responses locally and systemically in mice. TLR2 and TLR4 are involved in this process and PM2.5 can drive a Th2-biased immune response.